Prostaglandin E2 receptor EP3 subtype in the paraventricular hypothalamic nucleus mediates corticotropin-releasing factor-induced elevation of plasma noradrenaline levels in rats.
Corticotropin-releasing factor (CRF) plays an important role in sympathetic regulation. Centrally administered CRF elevates plasma catecholamine levels, resulting in CRF-dependent hypertension and tachycardia. We previously reported that brain thromboxane A2 mediates CRF-induced elevation of plasma adrenaline levels, whereas prostanoids other than thromboxane A2 mediate elevations in plasma noradrenaline levels. However, the mechanism by which CRF induces elevations in plasma noradrenaline levels remains unknown. Previous studies have revealed that brain prostaglandin (PG) E2, but not other PGs, causes sympathetic activation. In this study, we examined the roles of brain PGE2 and its receptors in CRF-induced elevation of plasma noradrenaline levels in rats. Our results showed that intracerebroventricular pretreatment with an antagonist of the PGE2 receptor EP3 subtype, but not other subtypes, suppressed CRF-induced elevations in plasma noradrenaline levels. We also examined the role of PGE2 and EP3 receptors in the paraventricular hypothalamic nucleus (PVN), the major integrative center for sympathetic regulation, in CRF-induced elevation of plasma noradrenaline levels. Centrally administered CRF increased PGE2 levels in PVN microdialysates, and microinjection of an EP3 receptor agonist into the PVN elevated plasma noradrenaline levels. Bilateral blockade of EP3 receptors in the PVN suppressed the elevation of plasma noradrenaline levels evoked by intracerebroventricular administration and PVN-microinjection of CRF. Our results suggest that CRF stimulates PGE2 release into the PVN that activates EP3 receptors in the PVN, resulting in the elevation of plasma noradrenaline levels.